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was that there was only one kind of fluid, and
that bodies which were positively charged
had an excess of the fluid, while those which
were negatively charged had less than the
normal amount of the fluid. The modern
theory is practically the same as the one just
described, except that it has been discovered
that negatively charged bodies have an ex-
cess of something while positive bodies are
deficient.
By very ingenious and exact experiments,
scientists have discovered that all matter con-
tains tiny particles of negative electricity
which are called electrons. These electrons
are inconceivably small. More than 1,800 of
them are required to weigh as much as one
hydrogen atom, and there are 303,000,000,000-
000,000,000,000 atoms in a gram of hydrogen
gas. It is further believed that these tiny
electrons are parts of the atoms themselves,
rotating about much heavier, positively
charged nuclei, like planets about the sun.
Ordinarily a piece of sealing wax contains
just enough of the negative electrons to main-
tain an electrical balance with the positive
charges of the atomic nuclei. In some way,
when it is rubbed with wool, the wax takes
some electrons from the wool and becomes
negatively charged, while the wool is left
positively charged.
Conductors and Non-Conductors. It has
been found that if a charged body be rubbed
with a piece of metal, the charge disappears,
and it can be shown that it passes away
through the metal. It seems that the metals
allow the electrons to pass from atom to atom
with little difficulty, while such substances as
rubber, sealing wax, and glass do not do so.
The metals are conductors of electricity, and
the other materials named are non-conduct-
ors^ or insulators.
Static Electricity versus Electric Cur-
rents. From what has been said, it will
readily be seen that an electric current is a
stream of innumerable electrons passing' along
a conductor, while negatively charged bodies
have an excess of electrons and positively
charged bodies have less than the normal
number. There is thus no essential difference
between electrical charges on bodies, or static
electricity, and electric currents except such
properties as may be acquired by reason of
the motion of the electrons.
Static Electricity. A number of experi-
ments with SQ-ealled static electricity have
already been described, A keen observer
 will be able to see many interesting instances
of static electricity when the air is dry, as
it is in the winter time. Sheets of paper
which have been pressed or rubbed against a
varnished table are difficult to pick up. Combs
and hair both become charged when one combs
his hair. Walking downstairs on a carpet
may so charge one's body that he will be
shocked when he touches a doorknob. It is
even difficult to brush one's clothes clean, for
bits of lint become charged and insist on
clinging to the cloth. The lightning of sum-
mer is our most spectacular display of
static.
The Generation of Electric Currents. Al-
though static electrical phenomena are in-
teresting and important, it is the control and
application of electric currents which has
wrought the greatest of miracles in the last
seventy-five years. Each body in the universe
has a certain electrical pressure, or potential,
with respect to any other body. Whenever
two bodies having different potentials are
connected by a conductor, the difference of
potential, or electro-motive force, will tend
to make electrons How from one to the other
to equalize the potentials. To cause currents
to flow, it is then necessary to raise the poten-
tial of one body or part of a body with refer-
ence to anothei* body or to a part of the same
body. This requires the expenditure of
energy of some kind, and there are a number
of practical ways of accomplishing it. The
earliest known method other than the use of
friction was that of causing a current to
flow as a result of chemical change and the
expenditure of chemical potential energy (see
electric battery). The second method to
be used was that in which a conductor is
moved through a magnetic field or a field is
moved past a conductor. In most 'eases this
requires kinetic energy. It is the method
most widely used and most important in elec-
trical systems today (see dynamo-electric
machine; electeo-magketish; magneto-
electric machike). More recently dis-
covered methods which have less important
applications than the first two, utilize dif-
ferences of temperature (see thermoelec-
tricity) and light (see photoelectric cell)
to generate currents,
Currents produced by these different in-
fluences may flow in the same direction all
the time as direct current (D, C.)» or they
may flow first in one direction and then in
the other as alternating current (A, C»}«

